Previous studies have shown that missed nursing care is a significant problem in acute care hospitals. Other studies have demonstrated that teamwork is a critical element in assuring patient safety and quality of care. The purpose of this study was to determine if the level of nursing teamwork impacts the extent and nature of missed nursing care. A sample of 2 216 nursing staff members on 50 acute care patient care units in 4 hospitals completed the Nursing Teamwork Survey and the MISSCARE Survey. The response rate was 59.7%. Controlling for occupation of staff members (eg, RN/LPN, NA) and staff characteristics (eg, education, shift worked, experience, etc), teamwork alone accounted for about 11% of missed nursing care. The results of this study show that the level of nursing teamwork impacts the nature and extent of missed nursing care. The study results point to a need to invest in methods of enhancing teamwork in these settings.
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I
t has been recognized that teamwork among healthcare providers is essential for patient safety. The Institute of Medicine (IOM) study, To Err is Human, for example, was one of the first studies which pointed to the need for enhanced teamwork in health care to avoid patient errors. 1 The follow-up report by IOM also clearly indicated that nurses are indispensable to patient safety. 2 Despite the rising interest in teamwork, most studies of teamwork in health care have focused on emergency and perioperative settings. There has been very little attention given to nursing teamwork on inpatient units in acute care hospitals. Given the fact that there are literally thousands of such teams providing nursing care to patients throughout the world, the potential impact on patient safety and quality of care is enormous.
The following are examples of teamwork problems leading to a poor quality of nursing care or specifically missed nursing care uncovered in a qualitative study of nursing teamwork 3 
:
A nursing assistant (NA) sees a medication (Glucophage-oral insulin) left in a cup on a patient's bed stand and throws it way, never telling the Registered Nurse (RN). The patient's blood sugar is elevated on the next blood test and the RN cannot understand why. The dose of Glucophage is increased. A nurse requests help to ambulate a 300 lb patient from another nurse who says she will come but, 2 hours later, she has not shown up. The nurse then tries to get the patient up by herself. The patient falls and is injured and the nurse has to take a medical leave for a back problem. A nurse assistant says she does not understand the need for the nurse to document so much of the time. She interprets this as ''not putting the patient first'' and decides to not answer call lights promptly because why should she do it if the RN is not doing it herself? A patient is brought up to the unit from the emergency department by a transporter and informs an RN #1. RN #1 fails to notify RN #2 assigned to this patient and 2 hours pass before RN #2 assigned to the patient discovers that the patient has arrived on the unit. In the meantime, the patient is in intense pain. RN #2 does not address this with the other RN. A month later the same RN does the same thing with another patient brought to the unit and the patient is dead when the RN assigned to the patient finally gets into the room.
The purpose of this study is to determine if the presence or absence of nursing teamwork results in missed nursing care, which is any aspect of required patient care that is omitted or significantly delayed. 4 As such, missed nursing care is an indicator of the quality of nursing care.
BACKGROUND

Missed Nursing Care
A detailed literature review suggests a lack of clarity regarding the degree to which nursing care is provided or not. Findings from completed studies, largely observational, have revealed aspects of nursing care not completed-namely ambulation, turning, nutrition, medications, patient teaching, hand washing, and intravenous site care. [5] [6] [7] [8] [9] [10] [11] [12] [13] Ambulation standards for hospitalized patients indicate that patients should be progressively mobilized 3 times per day. 13 However, the frequency of hallway walking by adults hospitalized on a medical unit was found to be as follows: only 19% walked once, 5% twice, 3% more than twice, and 73% did not walk at all. 7 Although an accepted standard of care is turning immobilized patients in bed every 2 hours, researchers found in an observational study of 74 intensive care patients for 566 hours that only 2 of the 74 patients (2.7%) had a change in body position every 2 hours. 7 One study uncovered the fact that 40% of the hospitalized patients were malnourished upon admission and that 75% lost further weight during hospitalization. 10 Omission of ordered medications has been reported to be the most common medication error. 5 In a survey of patients discharged from medical-surgical units, almost half stated they needed additional information or specific directions concerning their self-care. 9 The rate of handwashing has been discovered to be at the 40% level. 11, 12 Looking at missed intravenous site care, 1 study revealed that 72% changed the peripheral locks only when necessary while 6.2% of respondents indicated they completed this task every 5 days and another 3.1% every 48 hours. 6 The overall concept of missed nursing care was first reported in 2006.
14 Missed nursing care are errors of omission (eg, not teaching the patient) as opposed to errors of commission (eg, giving the incorrect medication).
14 In addition, 2 related concepts have been investigated-unfinished care 15 and rationed care. 16 Sochalski showed that the quality of nursing care was strongly related to rates of unfinished care for those patients (r ¼ .634, P < .001). 15 In addition, a team in Switzerland investigated rationed nursing care and found that although nursing staff reported a low level of care not completed, it was a predictor of 6 patient outcomes (ie, patient satisfaction, nurse-reported medication errors, patient falls, nosocomial infections, pressure ulcers, and critical incidents involving patients over the previous year). 16 A qualitative study of missed nursing care identified 9 areas of missed care (ambulation, turning, delayed or missed feedings, patient teaching, discharge planning, emotional support, hygiene, intake and output documentation and surveillance) and 7 reasons for missing that care (eg, too few staff time required for the nursing intervention, poor teamwork, etc). 14 Since there was no available instrument to measure missed nursing care quantitatively, a tool-The MISSCARE Survey-was developed and tested for its psychometric properties. 17 Using this instrument, a 3-hospital study of nurses (N ¼ 459) uncovered a substantial amount of missed care (mean score is 1.85 with a range of 1.00-3.48). The 6 most frequently missed care activities were ambulation (84%), assessing of the effectiveness of medications (83%), turning (82%), mouth care (82%), patient teaching (80%), and the timely administration of PRN (as needed) medications (80%).
Another study provided data as to the extent, type of, and reasons for missed nursing care and variations of missed nursing care in 10 hospitals on 110 patient care units (N ¼ 4288) (Kalisch B, Tschannen D, Hyunhwa L, Friese CR. Hospital variation in missed nursing care, unpublished data). Although there were pairs of hospitals that were significantly different in the amount of missed care (eg, hospital 2 had significantly higher rates of not turning patients than hospital 7), the most missed and least missed elements of care were similar across the 10 hospitals. Elements of care missed the most across all 10 hospitals were ambulation (76%), interdisciplinary care conference attendance (65%), mouth care (64%), timely medication administration (60%), and turning (58%) while those missed the least were assessment each shift (10%), glucose monitoring (14%), patient discharge planning and teaching (25%), vital signs (25%), and focused reassessment (27%).
Teamwork
Research on teamwork across industries is extensive but, within healthcare and nursing, is much more limited. Most studies in healthcare have focused on interdisciplinary teamwork. For example, a study of intensive care staff showed that interdisciplinary teams reporting a higher level of team development had lower patient mortality rates. 18 Brewer found that a ''group type hospital culture'' resulted in fewer patient falls, 19 and Morey and colleagues discovered that higher teamwork led to fewer errors. 20 An intervention to improve teamwork resulted in significant improvement in microalbumin testing of diabetic patients. 21 Another research team found a significant positive relationship between measures of hospital teamwork culture and patient satisfaction. 22 Looking specifically at teamwork within nursing (among nurses and assistive personnel) working on a given acute care patient unit, as opposed to healthcare staff members who work on several (or all) patient units (eg, physicians, physical therapists, pharmacists, etc), we uncovered scant research. Several investigators have reported a link between nursing staff satisfaction and teamwork, [23] [24] [25] [26] and one study linked higher levels of nursing teamwork with fewer patient falls, lower vacancy, and turnover rates. 27 No studies of the impact of teamwork on the process of nursing care were found.
CONCEPTUAL FRAMEWORK
The conceptual framework for this study is illustrated in Figure 1 . This conceptual framework postulates that organizational and patient unit characteristics, along with the level of nursing teamwork, predict missed nursing care. The individual staff member demographic characteristics (ie, gender, age, education, and experience) along with their occupation or role (ie, RN, licensed practical nurse [LPN], NA), work schedules (full or part-time, shift worked), staffing adequacy, overtime, and absenteeism are hypothesized to potentially contribute to variances in missed care and thus need to be controlled in the model. For example, previous studies have shown that experience, length of shift worked, shift (days, nights), number of hours worked per week, perceptions of staffing adequacy, extent of overtime and absenteeism influenced teamwork scores. 28 Variances by occupation (RN, LPN, NA) have also been found for both missed nursing care and nursing teamwork. 28, 29 While over 130 theories of teamwork have been developed, 30 Salas, Sims and Burke's conceptual framework of teamwork was selected to use in this study because it offers a practical, measureable, and easy-tounderstand explanation of teamwork. 31 They identify 5 core components and 3 coordinating functions. The core components are: (1) team leadership (ie, structure, direction and support provided by both the formal leader and/or by other members of the team), (2) team orientation (ie, individuals see the team's success as more important than the individual's achievements), (3) mutual performance monitoring (ie, observation and awareness of team members), (4) backup behavior (ie, assisting other team members when they need help), and (5) adaptability (ie, ability to alter approach based on changes in the environment). The 3 coordinating mechanisms are: (1) shared mental models (ie, mutual conceptualizations of what needs to be done, who should do it, and what processes and strategies are needed to complete the work), (2) closed-loop communication (ie, active information exchange where the receiver acknowledges receipt and the sender verifies intended message was received), and (3) mutual trust (ie, shared perception that members will perform actions necessary to reach interdependent goals and act in the interest of the team). 31 This framework has been applied to inpatient nursing teams and results support the framework as a means for describing teamwork among nurses in these settings. 31 
RESEARCH QUESTIONS
The aim of this study was to examine the effect of nursing teamwork on missed nursing care. The research questions are as follows:
-How does the level of team work vary by unit type? -Does nursing teamwork predict missed nursing care after controlling for occupation of staff members (eg, RN/ LPN, NA), and staff characteristics (education, gender, age, experience, absenteeism, work schedules, and perceptions of staffing adequacy)?
METHOD
Sample and Setting
The setting for this cross-sectional, descriptive study was 50 medical-surgical, intermediate, intensive care, and rehabilitation units in 4 hospitals located in the Midwest. As seen in Table 1 , the sample was made up of 2 216 nursing staff members (1 719 staff nurses (RNs/LPNs) and 491 NAs). Licenses Practical Nurses accounted for only 1.3% (n ¼ 29) of the sample and thus was too small for comparison purposes. Therefore, they were combined into a category for all nurses. Among a total of 2 216 participants, 89.2% were female, 34.1% had >10 years of experience in their role, 23.7% had 6 months to 2 years of experience in their role, 42.6% held a baccalaureate degree, 45.0% worked the day shift, 84.3% worked for R 30 hours weekly, and 51.3% worked on medical-surgical units (Table 1) .
Study Instruments
Two survey instruments were utilized in this studythe MISSCARE Survey and the Nursing Teamwork Survey (NTS). The psychometric properties of each tool have been published elsewhere. 32, 33 A summary of these results are presented below.
Nursing Teamwork Survey. The Nursing Teamwork Survey (NTS) was designed to specifically measure nursing teamwork in inpatient settings. The NTS is a 33-item questionnaire with a Likert-type scaling system (1 ¼ rarely to 5 ¼ always). Validity was tested first with expert panels who achieved a content validity index (CVI) of 0.91, indicating high consistency among ratings of item relevance and clarity. Construct validity, tested with exploratory factor analysis (EFA), resulted in a 5-factor solution: trust (7 items), team orientation (9 items), backup (6 items), shared mental models (7 items) and team leadership (4 items). These 5 factors with 33 items in total explained 53.11% of the variance. The result from the Bartlett Test indicated that the correlation matrix is not an identity matrix (x 2 ¼ 12860.195, df ¼ 528, P < .01), and the KMO measure showed that sampling adequacy was excellent (0.961).
Confirmatory Factor Analysis (CFA) demonstrated that the 5-factor model fits the data well. A Comparative Fit Index (CFI) of the model was 0.884, the Root Mean Square Error of Approximation (RMSEA) index was 0.055, and the Standardized Root Mean Residual (SRMR) fit index was 0.045. Convergent validity involved a comparison of scores on the Safety Attitudes Questionnaire subscale on teamwork. 34 The NTS was correlated (r ¼ 0.76, P < .01) to this subscale. 32 Testretest reliability was 0.92 and the coefficients on each subscale ranged from 0.77-0.87. The overall internal consistency of the survey was 0.94, and the a coefficients on each subscale ranged from 0.74-0.85. Intra-class correlation coefficients (ICC) and index of agreement (r wg(j) ) were also calculated to estimate interrater agreement for each unit staff group. These analyses demonstrated members of the same unit responded similarly to the NTS and staff from different units responded differently.
MISSCARE Survey. The MISSCARE Survey A is a 24-item survey instrument which asks nursing staff to identify how frequently the elements of nursing care (such as ambulation, turning, patient assessment, teaching, discharge planning, medication administration, etc.) are missed, using a Likert scale, with anchors ''rarely missed'' to ''always missed.'' The items on the survey were based on a focus group study, 14 other staff interviews, and the literature. Panels of experts were employed to review the instrument for face/content validity. Pearson correlation coefficient on a test-retest of the same subjects yielded a 0.87.
Staff characteristics. Gender, age, education, experience, and occupation (ie, RN/ LPN, NA), work schedules (full or part-time, shift worked), perceptions of staff adequacy, overtime, and absenteeism were also collected from each study participant. Staffing adequacy was assessed with the question, ''How often do you feel the unit staffing is adequate?'' They were given 5 choices: 0%, 25%, 50%, 75% or 100% of the time. The number of hours of overtime in the past 3 months was utilized for this measure while perceived absenteeism was measured using the question, ''In the past 3 months, how many days (shifts) did you miss work (exclusive of approved time off)? Validity was tested for these questions with expert panels who achieved a CVI of 0.96, indicating high consistency among ratings of item relevance and clarity. A group of 30 staff members were administered these questions with a 2-week or greater gap in time. The resultant test-retest correlations ranged from 0.78-0.95.
Procedures
After Internal Review Board (IRB) approval at each facility and orientation of the nursing staff and unit managers to the study, data collection was conducted over a 4-week period of time in each hospital in 2009. The 2 surveys (NTS and the MISSCARE Survey) were combined into one document, placed in a large envelope with a cover letter explaining the study, informing the participants of the confidentiality of their responses and that their participation was voluntary. Surveys were placed in staff mail boxes. Also included was a letter-size envelope in which the participants were instructed to place their completed questionnaires, seal it and place it in a locked box on each patient care unit. For units who achieved a 50% return rate, pizza was provided. Return rate in this study was 59.7%.
Data Analysis
The Statistical Package for the Social Science (SPSS), version 17.0 (SPSS, Chicago), and Stata 10 SE were used for data analyses. Stata was employed for the multiple regression analysis with the cluster command because the SPSS cannot perform the cluster option. The level of analysis for this study was the individual nursing staff member. For the missed care variable, the overall mean score of missed care, which was the average amount of missed care identified for each of the elements of nursing care for each participant, was used. The overall mean score of teamwork was also used for the overall teamwork variable.
Preliminary analyses of the data were completed using descriptive and bivariate analysis techniques. Either t-test or Analysis of Variance (ANOVA) was used to examine differences in missed care scores by staff characteristics. Pearson correlation analysis was employed to address the relationship between teamwork and missed nursing care. Multiple regression analyses were performed to determine the predictive ability of the overall teamwork score and all significant staff characteristics variables (P < .05) on the dependent variable, missed nursing care. Multicollinearity was examined using the variance inflation factor (VIF).
Due to potential issues with clustering of data by nursing unit, ICC which quantitatively measure the strength of correlation of each unit member response to the group, were estimated by using 1-way ANOVA. Responses within each unit were significantly similar for the missed care variable (F [51 2277] ¼ 15.670, P < .000, ICC ¼ 0.21). Based on this ICC, missed care scores for the same patient care unit were correlated. To account for data clustering, multiple linear regression analysis was performed with the cluster command in the Stata 10 program to determine relationships between missed care, teamwork, and staff characteristics. In addition, accounting for hospital effect (ie, nesting of data), the hospital variable was included as a predictor. Table 2 shows teamwork overall score was significantly different by type of unit (F ¼ 29.14, P < .01). Post-hoc analysis revealed that intensive care units had a higher teamwork overall score than intermediate, medical-surgical, and rehabilitation units. Table 3 presents Pearson correlations for all missed care and teamwork variables. The negative relationship between the missed care mean scores and teamwork overall scores (r ¼ -.37, P < . 01) was supported. More missed care was also significantly related to the following factors: trust (r ¼ -.31, P < .01), team orientation (r ¼ -.28, P < .01), backup (r ¼ -.31, P < .01), shared mental model (r ¼ -.32, P < .01), and team leadership (r ¼ -.29, P < .01). The higher the overall teamwork and the subscales scores, the less care was missed.
FINDINGS
Teamwork by Unit Type
Teamwork and Missed Care
Predictors of Missed Care
Based on the preliminary bivariate analyses, age (F ¼ 1.964, P ¼ .097), full-time (t ¼ -.349, P ¼ .555), unit type (F ¼ .412, P ¼ .744) and overtime (F ¼ 1.444, P ¼ .236) were excluded from further analyses because missed nursing care was not significantly associated with these variables. The following variables were included in multivariate analyses to determine predictors of missed nursing care: teamwork overall scores, education, gender, occupation, shift worked, years of experience in the occupation, absenteeism, and perceived adequacy of staffing. The subscales of teamwork were dropped from the model because the teamwork overall scores and the subscales were highly correlated.
In order to evaluate partial r-square for the teamwork overall score, 2 models are presented (Table 4) . With significant staff characteristics, Model 1 accounted for 11.8% of the variation in missed nursing care (F [18, 49] ¼ 31.14, P <.001). After adding the teamwork overall score to the independent variable group, the overall model (Model 2) accounted for 22.7% of the variation in missed nursing care (F [19, 49] ¼ 54.83, P < .001).
Therefore, teamwork overall score alone accounted for about 11% of the missed nursing care. The effect size index (f 2 ) of teamwork is .124, which is close to a medium effect size. 35 Nurse Assistants perceived less missed nursing care than nurses (B ¼ -.184, P ¼ .010). Comparing staff with % 6 months experience, those with 5-10 years of experience (B ¼ .084, P ¼ .018) and those with > 10 years experience perceived more missed nursing care (B ¼ .089, P ¼ .003). Respondents who perceived their unit staffing level to be high reported less missed nursing care than staff who felt staffing was inadequate (B ¼ .080, P < .001, B ¼ .103, P ¼ .003 respectively). Missed nursing care was not significantly different across the hospitals (output was suppressed for confidentiality). The VIF of Model 2 ranged from 1.05-5.23.
DISCUSSION
The results of this study show that the level of nursing teamwork on inpatient acute care hospital patient units impacts the process of nursing care. The process of nursing care in this study was measured by the nursing staff reports of care they did not complete (missed nursing care). When teamwork was stronger, less missed nursing care was reported. This relationship persists after adjustment for individual characteristics of subjects and clustering of data by nursing units and hospitals.
The importance of teamwork among nurse providers in inpatient care units has been little understood and largely ignored. This study provides evidence that teamwork is critical for the provision of quality and safe nursing care. In practice, the demands for patient care vary from moment to moment. For example, if there are numerous admissions at once and/or a patient needs immediate attention, the nurse must prioritize what he or she is going to do first, second, etc. In addition, the environment in which nurses work is characterized by numerous interruptions and multitasking. 36 Inevitably, the nurse will not be able to provide all of the required care by herself. When teamwork is present, it is much more likely 
IMPLICATIONS
This study provides evidence as to the importance of nursing teamwork in the inpatient setting among staff who work together to provide nursing care to patients. It points to a need to invest in methods of enhancing Analysis included dummy variables for study hospitals to control for their effects (output suppressed for confidentiality).
teamwork in these settings such as teamwork training, staff engagement in dealing with teamwork problems as they emerge, mentoring staff on methods of dealing with teamwork problems, and re-engineering the compensation system to reward team (versus individual) outcomes. There are also structural barriers to teamwork that need to be addressed, such as the large size of nursing teams and the lack of leadership training and development of charge nurses who are the team leaders in these settings. Studies are needed to determine the cost of these interventions in relation to the benefits (such as fewer errors, fewer lawsuits, greater staff satisfaction, and others).
